We have fabricated and characterized polymeric three-dimensional layer-by-layer chiral photonic crystals. The obtained circular dichroism from polarization stop bands centered around 1.55 µm is comparable with that of recently demonstrated circular-spiral photonic crystals. Three-dimensional (3D) dielectric photonic crystals offer unique properties that are not available from two-dimensional (2D) or one-dimensional (1D) dielectric photonic crystals. One example is a complete 3D photonic band gap, i.e., a frequency region for which no photonic states exist for any propagation direction and any polarization state of light. A second and distinct example is a polarization stop band in chiral photonic crystals, i.e., a frequency region in which no photonic states exist for only one circular polarization and one propagation direction of light [1] [2] [3] .
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Three-dimensional (3D) dielectric photonic crystals offer unique properties that are not available from two-dimensional (2D) or one-dimensional (1D) dielectric photonic crystals. One example is a complete 3D photonic band gap, i.e., a frequency region for which no photonic states exist for any propagation direction and any polarization state of light. A second and distinct example is a polarization stop band in chiral photonic crystals, i.e., a frequency region in which no photonic states exist for only one circular polarization and one propagation direction of light [1] [2] [3] .
To explore all properties of photonic crystals one needs a 3D fabrication method. Direct laser writing (DLW) [4, 5] based on tightly focused femtosecond laser pulses has become a routine technique for the rapid fabrication of complex three-dimensional (3D) photoresist structures with lateral feature sizes down to 100 nm. Indeed, DLW has even become commercially available quite recently (see, e.g., www.nanoscribe.de).
In this talk, we present our recent corresponding work on 3D Photonic Crystals. Especially we concentrate on chiral microstructures. Interesting dielectric candidates are the recently introduced circular-spiral designs [3, 4] -three-dimensional nanostructures of considerable complexity. While it is conceivable that high-quality circular-spiral structures might be fabricated on large areas at low cost via holographic lithography, it would be highly desirable to have blueprints at hand that are accessible by a variety of different approaches suitable for large-area low-cost mass fabrication. Regarding a distinct class of periodic structures, namely photonic-band-gap materials, layer-by-layer approaches such as the famous woodpile structure have proven to be accessible by a large variety of different techniques. Thus, chiral layer-by-layer structures appear to be attractive as well [1, 3] .
We fabricate and characterize polymeric three-dimensional layer-by-layer chiral photonic crystals via direct laser writing in the commercially available photoresist SU-8 (Fig. 1). a767_1.pdf The obtained circular dichroism from polarization stop bands is comparable to that of recently demonstrated circular-spiral photonic crystals [2] . For the here presented layer-by-layer chiral photonic crystals, the transmittance in the polarization stop band centered around 1.55 µm wavelength is about 91% for right-handed circular incident polarization (RCP) impinging on a left-handed structure and about 2% for left-handed circular incident polarization (LCP) and the same structure. As expected for ideal structures without unintentional linear birefringence, LCP and RCP interchange for a right-handed structure [3] .
